T ALL ' TO WHOMTHESE; PRESENTS,; SHALT COMIEY
‘ﬁnr@mm Agrienttural Experiment Station

tm F#$, THERE HAS BEEN PRESENTED TO THE

Secretary of Agriculture

AN APPLICATION REQUESTING A CERT:FICATE OF PROTECTION.FOR AN ALLEGED DISTINCT VARIETY OF SEXUALLY
REPRODUCED;, OR TUBER PROPAGATED, PLANTSTHEN A AND Dgsgmnron OF WHICH ARE CONTATNED IN THE
APPLICATION AND EXHIBITS, A COPY OF} W}H%IS‘HEREUNTO ANNEXE]),AND MADE A PART HEREOF, AND THE
VARIOUS REQUIREMENTS OF LAW Iy sucH SASES MADE AND PRO ED'HAVE BEEN COMPLIED WITH, AND THE
TITLE THERETO IS, FROM THE RECORD OF,;rHE PLANT:Y ARIEFY, PRO E%I\ON OFFICE, IN THE APPLICANT(S)
INDICATED IN THE SAID COPY, AND ?VFHEREA %&g}l D AFATION MADE, THE SAID APPLICANT(S) IS
(ARE) ADJUDGED TO BE ENTITLEDIQ A CERTIFICATE %ﬁg}m V@ETY PROTECTION UNDERTHELAW.
NOW, THEREFORE, THI;QBRHFICAT!E OF M&%‘?"ﬁw PROTECTION IS TO GRANT UNTO THE SAID
APPLICANT(S) AND THE SUCCESSORS, HEIRS OR. AfsicHso @y}s $SAID APPLICANT(S) FOR THE TERM OF TWENTY
YEARS FROM THE DATE OF THIS Gl}ANT s.mmscv~ STHE PAYMENT OF/THE REQUIRED FEES AND PERIODIC
REPLENISHMENT OF VIABLE BASIC SEED OF THE &@u [?lg_qame RE o§1Tomr AS PROVIDED BY LAW, THE
RIGHT TO EXCLUDE OTHERS FROM SELng THE VARIETY, OR OFFE} an FOR SALE, OR REPRODUCING IT, OR
IMPORTING IT, OR EXPORTING IT, OR connmomrgp JTFOR PI}QEA?QTI N, OR STOCKING [T FOR ANY OF THE ABOVE
OSES, OR USING iT IN PRODUCING A HYBRID O3t DIFFERENT VARIETY THEREFROM, TO THE EXTENT PROVIDED
e PLANT VARIETY PROTECTION ACT. IN THE UUNITED STATES SEED OF THIS VARIETY (1) SHALL
kD BY VARIETY NAME ONLY AS A CLASS OF CERTIFIED SEED AND (2) SHALL CONFORM TO THE NUMBER OF
K1ONS SPECIFIED BY THE OWNER OF THE RIGHTS. (34 STAT. 1542, AS AMENDED, 7 U.$,C. 2321 ET SEQ.)
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'Callac’
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REPRODUCE LOCALLY. /nclude form number and date on alf reproducrrans

FORM APPROVED - OMB NO. 0581-0¢

U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE DIVISION - PLANT VARIETY PROTECTION OFFICE

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE
{instructions and infarmation collection burden statement on reverse)

The following statements are made in accordance with the Privecy Act
1974 (5 U.S.C. 552a).

Application Is required in order te determine if a plant variety protecti
certificate is to be issued {7 ULS5.C. 2421}, Informatmn is held confiden:
untidl certificate is issued (7 U.S.C. 2425} ’

1. NAME OF APPLICANTIS! fas it is to appear on the Certificate]

'Virginia Agricultural Experiment Station

2. TEMPORARY DESIGNATION OR 3. VARIETY NAME
" EXPERIMENTAL NUMBER

VA 90-41-14 - | callao

4, ADDRESS {Streer and No., or A.F.D. No., City, State, and ZIP Code, and Country)

”:Virginia Polytechnic Tnstitute and State Univ.
College of Agriculture and Life Sciences

6. TELEPHONE (include area code) . - FOR OFFICIAL USE ONLY -

540-231-3766

6. FAX [linclude aras cod_‘e)'

540-231-4163

7. GENUS AND SPECIES NAME 8. FAMILY NAME {Bctanical)

Hordeum Vulgare L. ' | Gramineae

8. CROP KIND NAME (Commion name)

Winter Feed Barley

10. IF THE APPLICANT NAMED IS NOT A "PEASON", GIVE FORM OF ORGANIZATION fcomoration, partnarship, astocistion, efc.] (Common name}

Agricultural Experiment Station of Virginia Tech

11. IF INCORPORATED, GIVE STATE OF INCORPORATION

12. DATE OF INCORPORATION -

13. NAME AND ADDRESS OF APPLICANT REFRESENTATIVE(S), IF ANY, TO SERVE IN THIS APPUICATION AND RECEIVE ALL PAPERS

Carl A, Griffey
Crop and Soil Environmental Sc1ences
Virginia Tech

- Blacksburg, VA 24061-0404

14. TELEPHONLS finciude area code}

540-231-9789

16. FAX (inciude area code)

540-231-3431

16. CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED (Fallow instructions on reversel
s. [} Extibit A._Origin and Bresding History of the Variety
b. [5} Exwibit B. St it of Disti .
-&. (5] Extibit C. Objective Description of the Variety
d. [ Exhibit D, Additional Description of the Variety
. [51 Exhibit E. Statement of the Basis of the Applicant's Ownership

f. [ﬁ Voucher Sample (2,500 viable vnitreated seeds or, for r'-rber;- pogared variclies i fon that tissue cudture will be dep

intained in .-"pwrm repository/

9. @, Filing and Examination Fee {$2,450), made payable ta *Treasurer ;f the United States™ (Mail te PVFPO) R .

" 17. DOES THE APPLICANT SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIETY NAME ONLY, AS A CLASS OF CERTIFIED SEED? (See Section 831a) of the Plant Varisty Frotection AcU?
Gt YES 27 yes,* snswor itoms 18 ang 19 betow) F NO #f "no, " go to item 20}

18. DOES THE APPLICANT SPECIFY THAT SEED OF THIS VARIETY BE UMITED AS TO NUMBER OF
*  GENERATIONS?

B YES Owno-

18. IF "YES™ TO ITEM 18, WHICH CLASSES OF PRODUCTION BEYOND BREEDER SEED?

(& rounpaTiON 7 REGISTERED  f] CERTIAED

' 20. HAS THE VARIETY OR A HYBRID PRODUCED FROM THE VARIETY BEEN RELEASED USED, OFFERED FOR SALE, OR MARKETED iN THE U.S. OR OTHER COUNTNES?

E YES #f “yes,® give names of countrics and dates)

Foundation seed was sold to cert1f1ed seed growers in Fall 1995, and certified seed will
“be sold to producers in the U.S.A. in Fall 1996.

. The applicant(s} declare that a visble sample of basic ssed of the variety will-be furnished with application and ‘'will be replenished upan request in sceordance with such reguiations ss mey be
spplicable, or for & tuber propagated variety a tissue culture will be deposited in & public repository and maintained for the duration of the certificate.

Tha undersigned applicantisl islace] tha owner(s) of thiz sexually reproduced or tuber propagated plant variety, aod believe(s) that the variety is new, distinct, uniform, and stable &3 required in
Section 41, wnd is entitled ta protection under the provisions of Saction 42 of the Plant Variety Protection Act.

Applicantist is(are} informed that false representation herein can jeopardize protection and result in penalties.

SIGNATURE OF ANT {Ownerr‘s.li SIGNATURE OF APPLICANT {Owneris!!
NAME (Ploase print or typel NAME (Piease print or type)

R. Q. Cannell
CAPACITY OR TITLE . ) . |DATE CAPACITY OR TITLE DATE

Director, VAES //22—// 796 /

SID-470 04-95}  (Previous edifions are to be destroyed!

(See reverse for instructions and informarsion collection birden statement)
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Callao Barley

14A. Exhibit A: Origin and Breeding History

Genealogy and Breeding History. The parentage of Callao winter barley is
"Boone’/’Henry’//’Sussex’. The series of crosses from which Callao was derived was

completed in the Spring of 1931.

Selection and Advancement of the Variety. The segregating generations of the
cross were advanced to the Fs using a modified bulk breeding method. Callao was selected
in 1987 as an Fq headrow. Following two years of preliminary tests in replicated yield trials,
Callao was advanced as VA 90-41-14 to Virginia’s statewide yield trials and was tested for
five years (1991-1995). Callao was tested regionally for three years (1992 1994) in the
Uniform Winter Barley Yield Nursery.

Multiplication and Purification. Within the limits of biological expectation, Callao
has remained stable and uniform in composition through nine generations of selfing. The
breeder seed of Callao barley was developed during the 1993 and 1994 growing seasons. In
1993, 276 of 300 individual headrows were selected (92%) in the field based on homogeneity
and trueness to phenotype. These 276 headrows were harvested individually and each
planted in 45 sq ft plots with 2 reps per entry or 552 total plots. Based on visual
observations in the field and disease reactions in the greenhouse, plots lacking uniformity
(heterogenecus) or trueness to phenotype were discarded. Of these 552 plots, 300 were
selected (54 %) and combine-harvested in bulk to form the breeder seed of Callao. From
certification of foundation seed fields, a very low percentage of variant types, consisting of
not more than 0.05% of predominantly tall plants was detected. Nonetheless, Callao is
genetically stable in the sense that the variety can be maintained and reproduced via seed
without changing its characteristics.
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Callao Barley

14B, Exhibit B: Novelty Statement

Callao is uniquely different from all known barley cultivars, but is most similar to
"Boone’ barley. Callao has a closed collar, while Boone has an open collar. Callao has
overlapping lateral kemnels, while Boone does not. Glumes of Callao have hairs confined to
bands, while those of Boone are covered. Lemmas of Callao have several teeth on lateral
and marginal nerves, while those of Boone lack teeth. Callao has long-haired rachillas,
while those of Boone are short. Spike emergence of Callao was 6 (1994) to 10 d (1995)
earlier than Boone and significantly (ANOVA L.S.D. @ 0.05: < 2 days) different in
statewide trials conducted in 18 environments from 1991-95 (Tables 1-5). Plant height of
Callao was 6 to 8 inches shorter than Boone and significantly (ANOVA L.S.D. @ 0.05: <

2 inches) different in 1991-95 trials in 16 environments. Callao is moderately resistant
(infection type=1 on 0-4 scale) to powdery mildew, while Boone is susceptible (infection
type=3). Seedlings of Callao are susceptible (infection type=3 on 0-4 scale) to race 8 of
barley leaf rust, while those of Boone are resistant (infection type= ;1-cn).



Table 1. Summary of performance of entries in the State Barley Test, 1990-91.*

9600260

_ Test Date o Powdery Leaf
" Brand/Variety Yield “Weight Headed Height Lodging Mildew Rust
(Bu/A) (Lh) (Mar31+) (In) (0-100 %) {%)y* (%)**
(5) ) @ 3) @ ) @
CALLAO 10H 51.0+ 8 32 60 0 7-
BOONE 84 - 46.5 - 17 39 25 14+ 34+
PAMUNKEY 10H 51.3+ 9 38 2H 0 20+
NOMINI 10H 48.3 9 40 17 0 15
STARLING 108+ 48.5 13 39 13 - 0 7-
WYSOR 92 48.5 11 39 22 0 21
BARSOY 76 - 49.8+ 8 - 35 21 43+ T5
LSD (0.05) 8 0.7 6 2 2
Test Average 96 48.8 13 38 21 3 15

* The number in parentheses below column headings indicates the number of locations on which data

are based. A plus or minus sign indicates a performance significantly above or below the test

average, respectively,

** Disease severity was assessed based on percent (0 - 100%) leaf area infected.



Table 2. Summary of performance of entries in the State Barley Test, 1991-92.*

9600260

Test Date Powdery Leaf
Brand/Variety Yield Weight Headed Height Lodging Mildew Rust
(Bu/A) (Lh) (Mar31+) (Im) (0-100 %) (%)** 0-10+
3 @ 3) @) 3 @) m
CALLAO 120+ 50. 71+ 15 - 32- 48+ 0 5-
BOONE 107 - 48.6 22 3N 44 36+ 10+
PAMUNKEY 124+ 53.% 18 37 26 0 8
NOMINI 125+ 49,1 18 39+ 23 0 6-
' STARLING 127 48.4 20+ 3N 22 0 4-
WYSOR 118 49.0 20+ 39+ 23 0 10+
BARSOY o1- 49.7 16 - 35- 6- 2h 10+
LSD (0.05) 6 1.2 2 2 13 9 2
Test Average 114 49.2 18 36 22 4 8

* The number in pa-rentheses below column headings indicates the number of locations on which data

are based. A plus or minus sign indicates a performance significantly above or below the test

average, respectively.

% Disease severity was assessed based on percent (0 - 100%) leaf area infected.

+ Disease sevetity was assessed based on a 0-10 scale, where O0=no disease and 10=near 100% leaf area infected.
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Table 3. Summary of performance of entries in the State Barley Test, 1992-93.*

Test Date _ Leaf
Brand/Variety Yield Weight Headed Height Lodging Rust
(Bu/A) (Lb) (Mar 31+) (Im) (0 - 100 %) (%)**
&) (5) )] 3 & @)
CALLAO 112 52.0 + 22 - 36 - 56 + 21 -
BOONE 95 - 47.8 - 30 + 44 74 + 40
PAMUNKEY 115 525 + 24 40 29 37
NOMINI 121 47.2 - 23 - 43 26 27
STARLING 115 46.6 - 26 43 55 + 19 -
WYSOR 105 48.1 - 25 43 37 44 +
BARSOY 84 - 51.2 + 22 - 39 - 20 74 +
LSD (0.05) 11 1.3 1 2 15 10
Test Average 111 49.5 25 42 34 32

* The number in parentheses below column headings indicates the number of locations on which data
are based. A plus or minus sign indicates a performance significantly above or below the test
average, respectively.

#* Digease severity was assessed based on percent (0 - 100%) leaf area infected.
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Table 4. Summary of performance of entries in the State Barley Test, 1993-94.%

Test Date Leaf Winter

Brand/Variety Yield Weight Headed Height . Lodging -~ Rust Scald Survival

{Bu/A) (Lh) (Mar 31+) (Im) 0-100 %)  (%)** (0-9)+ (0-100%)
© (6) @ @ () Y 2 2
CALLAO 116 51.0 + 18 - 31 - 32 + 1 3 98
BOONE 114 50.3 . 24 + 37 + 4 + 20 + I~ 925
PAMUNKEY 110 51.2 + 19 - 34 - 20 1 3 98
- NOMINI 114 48.0 - 19 - 38 + 9 2 2 - 29
STARLING 123 + 48.7 22 + 37 + 10 1 1- 98
WYSOR 113 ) 49.8 21 37+ 1 2 2 - o7
LSD (0.05) 11 1.4 1 1 17 2 1 4
Test Average 111 49.5 21 36 15 2 3 96

* The number in parentheses below column headings indicates the number of locations on which data

are based. A plus or minus sign indicates a performance significantly above or below the test

average, respectively.

#* Digease severity was assessed based on percent (0 - 100%) leaf area infected.

+ Disease severity was assessed based on a 0-9 scale, where O=no disease and 9=near 100% leaf area infected. ...
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Table 5. Summary of performance of entries in the State Barley Test, 199495,

Test Date Leaf Leaf BYD

Brand/Variety Yield Weight Headed Height Lodging” Rust Blotch Virus
(Bu/A) (Lb) (Mar 31+} ({Im)  (0.2-10) 0-9)+ 09+ 0-9)+
(6) 6 @ @ &) 3) m )
CALLAO 111 50.3 + 14 - 31 - 50 + 3 4 + Q-
BOONE 100 - 46.7 24 + 37 + 3.0 + 5 1 - 2 +
PAMUNKEY 102 - 49.5 + 16 - 35 3.0 4 2 - g -
NOMINI 119 45.8 - 17 - 38 + 1.6 4 1 - 0 -
STARLING 115 45.3 - 20 + 37 + 0.7 - 2 - 2 - ¢ -
WYSOR 110 46.0 20 + 37 + 2.5 7 + 1- 3 +
LSD (0.05) 10 0.6 1 1 - 1.6 2 1
Test Average 112 46.5 19 35 2.7 4 3 1

* The number in parentheses below column headings indicates the number of locations on which data are based. A plus
or minus sign indicates a performance significantly above or below the test average, respectively.

* Belgian Lodging Scale = Area x Intensity x 0.2. Area = 1-10, where 1 is barley unaffected and 10 is entire plot
affected and Intensity = 1-5, where 1 is barley standing upright and 5 is barley lying totally flat.

+ Disease severity was assessed based on a 0-9 scale, where O=no disease and 9 =near 100% leaf area infected.




Table 6. Summary of performance of entries in the State Barley Test, 1991-95. '

9600260

®# Disease severity based on percent (0 - 100%) leaf area infected.

Test Date Leaf
Brand/Variety Yield Moist  Weight Headed Height Lodging Rust
{Bu/A) (%) Lb)  (Mar 31+) (In) (0-100%) (%)**

CALLAO 113 13.1 51.0 16 32 55 16
BOONE ' 100 13.9 48.0 24 39 60 33
PAMUNKEY 111 12.7 51.4 17 36 41 23
NOMINI 117 13.3 47.5 17 39 35 19
STARLING 118 13.6 47.4 20 39 48 12
WYSOR 108 12.9 48.2 19 38 38 35
BARSOY 83 12.1 50.4 15 36 37 53
"Test Average 109 13.2 49.0 19 37 47 26



FORM APPRAOVED: OMB NO. 40-R2822

U.S. DEPARTMENT OF AGRICULTURE. o : BN EXHIRIT C
ACRAICULTURAL MARKETING SERVICE, . ) (Barley)
LIVESTOCK AND SEED DIVISION
BELTSVILLE MARYLAND 20705 '

OBJECTIVE DESCRIPTION OF VARIETY
BARLEY (HORDEUM YULGARE)

lNSTRUCTIDES: See Reversas.

Naueor “"’"'c"‘""l N o I FOR OFFICIAL USE ONLY
Virginia Agricultural Experiment Station = PVYPO HUMBE

AGDRESS (Sireat and No. ot R.E. D :No., Cltr. State, and ZIP Code) . ‘ : i '9 6 O O 2 6 O
Virginia Polytechnic Institute and State Unlver51_ty TRRET RAE B R uwonuv
Blacksburg, VA 24061-0404 eesenaTion  Callao.

Place the appropriate number that describes the varietal character of this variety in the boxes below.
Place & zero in [irst box (i.ca or } wheo-number ie cither 99 or less or 9 oc less.

1. GROWTH HABRIT:

3| - SPRING 2= FACULTATIVE WINTER 3= WINTER Eurly Growth: 1 = PROSTRATE - 2 = SEMIPROSTRATE
_ _ B 3= ERECT
. 2. MATURITY {S0% Flowering):
[ 7 ] 1= EARLY (California Mariout) 2 » MIDSEASON (Betzes) - 3= LATE (Frontier)
8 No. of days Earlier than . ... 8 1 = BETZES 2'_ CALIFORNIA MARIOUT - 3=CONQUEST 4 =DICKSON
No. of days Later than . . . . . E=-PIROLINE 8=PRIMUS 7-UNITAN 8 = Boone

3, PLANT HEIGHT (From soil level to top of head): -

1| 1+ SEMIDWARE 2 ~ SHORT (Callfornia Meriout} 3= MEDIUM TALL (Beteesl 4 = TALL (Conquent)

1 | 8§ Cm Shorterthan..... |8 1=BETZES 2 ~CALIFORNIA MARIOUT  3=CONQUEST 4= DICKSON
. _ - 6-PIROLINE 8=-PRIMUS 7=UNITAN 8 = Boone '
! Cem. Taller than .. ...
4. STEM: :
1 1=«0-3em. 2 3- 10 em, ‘ ) !
3 | Exertion {Flayg to spike at mmn!y) - 10~ 15 em, 1 | Anthocyanin: t = ABSENT 2 = PRESENT

[ 013 NC. OF NODES IQr.iq_lnttlnu from node above grourxt)

1= STRAIGHT 2= SNAKY"

T . 1~CLOSED 2= V.SHAPED 3 =-OPEN - ) b
_ Collar Shape: 4= MODIFIED CLOSED OR QPEN 1| Shapeof Meck: 3 OTHER (Specifyl -
5. LEAF. v—— R
2 ) 1 = DROOPING
Basal leaf sheath (seedling): 1= GLABROUS 2= PUBESCENT | 2| Fodition of fn e et boot siagc) 3 - YprIGHT
' z Waxiness ; - :(ist\:‘T (GlOIIVI 2 " SLIGHTLY WAXY B 114 MM, WIDTH {First leaf batow flag ieaf}

1 Anthocysnin in leal sheath: 1 =ABSENT 2 =PRESENT

[ 1|3 | cM. LENGTH (First test below flag leaf} »
EAD: Basal Rachis Internode: short & curved -Heads are- noddlng nearly perpendicular. to
_ SRR _ ERECT (Notdenul ke

)

H
- ‘ - 3 - LAX - nec
I 2 | Type: 1=TWO.ROWED 2= SIX-ROWED ‘ 3 Dcmiry: 3 - EREET g/m-l e
iape: | B o L :
[7] Shape: 1=TAPERING 2-STRAP 3~CLAVATE . [ . . 1=ABSENT (Glomyl 2= SLIGHTLY WAXY
_ 4 - OTHER (Specifyl Strap & Para]_]_e]_ : o A= WAXY L
3] Latenstx . 1=NONE  2=ATTIP [ 3] i e o edge)s 1= LACKING 2= FEW 3= COVERED
[:_ eral Kemels Overlap: 3=1/4-1/2 OF HEAD - ) ‘ ia (i ‘"""f‘l‘) ‘ _ S
GLUME: A — '
Length: 1= 1/3O0F LEMMA 2~ 1/2 OF LEMMA 3| Hair: 1= uéne 2- suom‘. 3= LONG
- . 3= MORE THAN 1/2 OF LEMMA
Hair covering:. 1= NONE 2= RESTRICTED.TO 'v.imm.é - CONFINED TO'BAND 4= COMPLETELY COVERED

Awni: 1= L{ESSTHAN EQUAL TO LENGTH OF GLUMES 2~ EOUAL T0 LENGTH OF GLUMES Ca
- MORE THAN EQUAL TO LENGTH OF GLUMES :

I BEE

Awn Surface: 1= SMOOTH 2~ SEMISMOOTH_ ED ROUGH




9600260

8. LEMMA:

=] Awn: 1= AWNLESS

5 = LONG {longer than spike} 6 = HOODED

41 Awn Sutface: 1 = AWNLESS -2 =SMOOTH. 3

1= ABSENT 2= FEW

2} Teeth: 3 = NUMEROUS

e DEPHESS!ON 2 = SLIGHT CREASE

hape of b
1| Shape of base: 3 = TRANSVERSE CAEASE

‘3= SHORT ON CENTRAL ROWS, AWNLETS ON LATEHAL FlOWS

= SEMISMOQOTH

Several teeth on lateral & Marginal nerves -

Intermediate Awn length: Longer than that of Boone--shorter than. Pannmkey
2~ AWNLETS ON CENTRAL ROWS AWNLESS ON LATERAL ROWS
4= SHOHT {le3s than equsl to tength of sp\\ke)

4 = ROUGH REL
1"’\-‘ Lt
ysDA-! R
21 Hair 1= ABSENT ~2~PRESENT Inside the lemma

) okt 1~ w6 BB A9 30

5. STIGMA: .
Hairs: 1= FEW 2~ MANY ~
10, SEED: ) :
‘ 2| Type: 1=MNAKED - 2=COVERED 1| Hairs on Ventral Furrow: - 1 = ABSENT 2 = PRESENT
3] Lengch: 17 SHORT {8.0mm) 2 - SHORT TOMIDLONG (7.5-9.0mm.} 3= = MIDLONG 8.5-9.5mm) - -
4 = MIDLONG TO LONG (9.0 - 10.5 mm.) : § = LONG {10.0 mm.) A

4| Wendingofhull: 1=NAKED  2- SLIGHTLY WRINKLED 3« SEMIWRINKLED
1| Aleurone Color: - 1= COLORLESS [Whiteor Yellow) 2 =BLUE
PERCENT ABORTIVE: 4| o GMs. PER 1000 SEEDS

4= WRINKLED

11. DISEASE: (0= No:'rm-d 1 = Suscaptible, 2= Resistont} *Nbderately susceptlble

. SEPTOHIA L "NET BLOTCH

l LOOSE SMUT 0

BACTERIAL BLIGHT

>k SPOT BLOTCH

‘|0 | COVERED smuT

POWDERY MILDEW
FALSE LOOSE SMUT

scALD

| 1] sTem RUST (Raagc) 1 | LEAFRUST(Race 30) |0 | SCA8
7 | . ' , OTHER {Specity)

0] AY : 0 | esmv 2 | sybv Stripe Rust (Race 24)
12. INSECT: (0= Not tested, 1 » Susceptible, 2 = Resistant) ' :
| 0| cReensus - 0 |encLisnGrRAIN APHID |0 | cHINCH BUG 'ARMYWORM
E GRass HopPERs: - | O |cEmIAL LEAF BETTLE . 0 | OTHER iseecity)

Ojee |0]a 0 |s -c
HESSIAN FLY RACES | -
0o . 0]e 0]e o

13 CHEMICAL [0~ Not‘rmod I-Su-r.-ptablo 2 = Aesistant)

@ ooT _O_I OTHER tsoacity)

14, INDICATE WHICH VARIETY MOST CLOSELY RESEMBLES THAT SUSMITTED:
CHARACTER NAME OF VARIETY ) CHARACTER NAME OF VARIETY
Plant tillering Seed size
{eaf size Colecptite slongation
Leaf color Seedling pigmentation
Leaf carriage

REFERENCES: The following publications may be used as a reference aid for the slandardszanon of character descnpnom and -

terms used in this form:

1. Wlebe, G. A., and D. A. Reid, 1961, Claulﬁcanon of Barley Varictics Gr

in 1958, Technical Bulletin No, 1224, U.S. Dept. of Agriculture.
2. Reid, D. A, and G. A. Wicbe, 1968, Barley: Origin, Botany, Culture, Winzer Hardiness, Genetics, Utilization,
Pests, Agriculture Handbook No. 338, U.S. Dept. of Agriculture. pp. 61 - 84.
3. Malting Barley Improvement Association, Milwaukee, Wisconsin, 1971, Barley Varicty Dxcuonary

fown in the Unucd States and Canada

COLOR: Nickerson's or any recognized color fan may be used to determine color of thc described variety.

FORM LPG5.470-5 18- 80) (HE VE HSE)
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Callao Barley

14D. Exhibit D: Additional Description of Callao

Callao is an early maturing, semidwarf, six-row winter feed barley with exceptional
grain volume weight. Early growth is prostrate, and similar to Boone in this respect. Stems
of Callao have straight necks with closed collars. The rachis is covered with hairs, and its
basal internode is short and curved. Spikes are nodding, dense and parallel with overlapping
lateral kernels. Glumes are one-third the lemia in length, and have long hairs in wide
bands. Glume awns are rough and slightly shorter than the giumes in length. Lemma awns
are rough and intermediate in length, being longer than those of Boone but shorter than those
of *Pamunkey’. The yellow lemmas have several tecth on lateral and marginal nerves with
" some hairs within the ventral surface. Lemmas have depressed bases and long-haired
rachillas. The covered kernels are white, midlong, and wrinkled.

Callao is moderately resistance to the prevalent pathotypes of the causal organisms of
powdery mildew (Blumeria graminis DC. f. sp. hordei Em. Marchal), net blotch
(Pyrenophora teres Drechs.), scald [Rhynchosporium secalis (Oudem) J. J. Davis], spot
blotch [Cochliobolus sativus (Ito & Kuribayashi) Drechs. ex Dastur], septoria leaf blotch
(Septoria passerinii Sacc.), and barley yellow dwarf. Callao is moderately susceptible to leaf
rust (Puccinia hordei Otth) in the seedling stage, but has a moderate level of adult-plant
~ resistance in the field.

Winter hardiness of Callao is moderate, being hardier than ’Pamunkey’ but slightly

less-hardy than "Wysor’. Spike emergence of Callao is very early (105 d, Julian) and similar

to *Barsoy’ (Table 6). Callao heads about 1 d earlier than *Nomini’ and Pamunkey, and 4
and 8 d earlier than ’Starling’ and Boone, respectively. Plant height of Callao (81 cm) is
10 cm shorter than Barsoy and Pamunkey, and 18 cm shorter than Starling, Nomini and
Boone. Straw strength of Callao is similar to Boone, but less than that of Barsoy, Nomini,
Pamunkey and Starling. Grain yields of Callao in 27 trials conducted in Virginia from 1991
to 1995 have averaged 6075 kg ha and were 11% higher than those of Boone and 3% lower
than Nomini. Callao has an average grain volume weight of 656 kg m?, which is 6% higher
than those of Boone and Nomini. Performance data for Callao from trials conducted in
Virginia from 1991 to 1995 are presented in detail in Tables 1-6.

Callao was evaluated for three years (1992-94) in the Uniform Winter Barley Yield

Nursery, and has performed well in the mid-Atlantic and southeastern regions, particularly in '

Virginia, Georgia, North Carolina, South Carolina, Tennessee, and Texas.
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14E. Exhibit E: Basis of Applicant’s Ownership

The owner of Callao barley is the Virginia Polytechnic Institute and State University,
of which the Virginia Agricultural Experiment Station is a part. Employees charged with
developing this new cultivar as a condition of their employment understand that ownership
rests with Virginia Polytechnic Institute and State University pursuant to university policy on

intellectual property.



